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WHIZARD in a Nutshell

I Universal Monte-Carlo event generator for elementary processes
⇒ SM and beyond

I Interfaced to internal/external modules for complete events ⇒
notably PYTHIA 6 (included) and PYTHIA 8

I Tailored for ee collider processes
⇒ beam description (CIRCE2, ISR, polarization, crossing angle, . . . )

I Cross sections, distributions and event samples
for CLIC and ILC studies (also: FCC, CEPC, LHC, µC,. . . )
⇒ events: StdHEP, LCIO, HepMC, . . .
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The WHIZARD Core Team 2020

Siegen WK
Nils Kreher, Tobias Striegl, N.N. (Postdoc)

DESY Jürgen Reuter
Simon Brass, Vincent Rothe, Pascal Stienemeier, Pia Bredt

Würzburg Thorsten Ohl
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Towards WHIZARD 3.0

Major version 3.0 to appear this fall

I No revolution!

but major new features becoming mainstream after testing/validation

1. NLO QCD for all elementary processes

2. UFO model support for generic models (FeynRules/SARAH)

3. Multi-language API for running WHIZARD as a subprogram

4. Performance improvements and bug fixes
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Repository: Beamstrahlung (CIRCE2) configurations
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Re-Validation: Tree-level 6-fermion partonic
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Validation: 1-Loop QCD
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Validation: 1-Loop QCD

[⇒ Analogous: LHC processes]

I depends on jet algorithm, detailed cut definitions, scale/scheme, etc.

I OpenLoops virtual (and real-correction) matrix elements

I Long running time, MPI parallelization essential for practical
applications
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NLO Event Samples

I Fixed-order NLO event samples for distributions are available

I Fully showered events: (Powheg-type) matching required
⇒ not yet automated: flavour assignment (light jets)
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More on NLO

NLO electroweak corrections: W.I.P.

Dedicated treatment: Off-shell tt and ttH thresholds with higher-order
resummation (thr) and NLO QCD (continuum) and smooth
interpolation/matching [re-validated]
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Status BSM via UFO / FeynRules

All common features supported, example: SMEFT
last Majorana fixes due for v.3.0.0
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API

WHIZARD is designed as a stand-alone program
⇒ offline event sample analysis: via external files

NEW calling mode:
WHIZARD as a module/subroutine library, callable from other programs

Single event generation + online analysis by host program
Event transfer: LCIO or HepMC

Supported: Fortran, C, C++, Python3

W. Kilian (U Siegen) WHIZARD 2020 CLICdp Workshop, 02.10.2020 12 / 16



API: C++ snippet
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Performance / Improvements

I Default mode: serial, optimal matrix elements (O’Mega),
multi-channel adaptive integration (VAMP)

I Local parallelization: OpenMP (e.g., parallel over helicities)

I Cluster parallelization: MPI (integration channels), asynchronous
communication

I Loadleveler for re-allocating integration channels

I Runtime elimination of unused vertices (UFO models / SMEFT)

W. Kilian (U Siegen) WHIZARD 2020 CLICdp Workshop, 02.10.2020 14 / 16



Outlook

I NLO events

I EW NLO

I ISR photon shower / matching

I Convenience (user input)
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Contact

whizard.hepforge.org

Tagged release versions (current: 2.8.5)
Nightly builds, beam spectrum repo, etc.
Online manual

gitlab.tp.nt.uni-siegen.de/whizard/public

Latest commit in master branch that passes all tests
gitlab/CI for extensive automated testing and deployment

launchpad.net/whizard

Public forum for user questions and bug reports
FAQ and WIKI pages

whizard@desy.de

Old-school e-mail list for users and WHIZARD team
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